COCO) CO€«TCKNI 

Co«4NanNCtMH«€iiiii 
Pecny 6nw« 




ramai tmwM 
ccc 



OR HC AH ME 
M 3 O B P E TEH M 51 

K ABTOPCKOMY - C8MAETE/1bCTBy ^ 



(61) AonoyiMMTeiiWMoe k a8T.CB«fl-oy : 
(22)3a«B^tMO >:il.08il (21 ) 3325060/22-03 W 

C npMCOf AMHCHHCM 3aH»l« M - 

Ony6^HKOoaNO 15.01.83. Bkw^ctchw M 2 . 
A^th onyOjiMMoiaHHR oohcshmh 15.01-83.;^; 




(..,9890381 




(51)M./.ltf 

-"'V 

E 2kBj 



(53) yAK5 622:248! 
.4 (0883) 



(72) AaTopbT 

M306pCTCHMq 



(71) 3a«BHTCflb 



A. T. flpwuj, M. Jl. KuccJibMan h C. fc.neipoB 



Bcccowjhwh MaywcuccncnoiuiTCiifcCKMH HHcnrryr no k P ciuichmk> 

CKB3KHH H 6ypOBMM paCTBOpaM - 



154) yCTHOflCTBO IU1A PEMOHTA OBCAJ0HWX KOJIOHH 



MjoCpcTcmic OTHocwica k ycTpoMCTBaw, np«- 
MCfMCMbiM npn ycraHoBKC npoAonbHo ro<t>pHpo- 
BaKHHX nnacrupefi ro MerajmreecxHx Tpy6 
b o6cajOttuc;KonoHHajc hc^thhwx, rax>BHx h 

B OpJOiUX CKBaXKH C 11CJIMO BOCCTaHOBJICHMfl 
rCpMCraSHOCTH CTCHOK KOHOHM. 

Hjhtcmo ycTpoHCTBO jui* ycranoBKH Meran 
ronccKitx nnacTwpcH, cor«jp*amee mhojihchhwh 
xhokocim anaciHwwii cocya, cnycicaeMUft 
k Mccry noBpexaemw kojiohhw hi ipoc*. Ha 
BOBCpxHocTH 6annoHa cncuHajibHMMH 3MWMa- 
mm Kpcmnai MCTaJUiiiiccKHii nxJ>pHpoBaHHi>JM 
anacTwpb. BnyrpH Dnacnrmoro cocy/ia b ww- 

KOCTb nOMOUCfl B3pUBH0H MpJUl C DJICKTpD- 

neioKatopoM. PaaiiHpcHHc nnacnapa b kojwh- 
hc ocymccrBJiacTai npM BapuBc aapiuxa/lllov^;; 

OCHOBHUM HcnOCTSTKOM 3T0V0 yCTpOHCTBa JIB* 

/wrrca , ipynHOCTb flexor h*c en Rfl paBHOMcpnoro 
paauHpcHHH^fuiacTbipH no bccm orame. 

HaMDoncc Gjuokkm no tcxhmvckom cyiunoc* ; 
th h floaHTacMOMy iwiyjikTafy k npejunreewo- 
ny hbhactch ycTpoHCTBO Ana pcMOKia o6caa- 
Hbix kojioiih, conepmamce nonyw unawry c 
ynopoM, 4>opMHpyK)UiyK3 ynpyryio ronoBicy, 



^ceciKHH KOHyc-nyancoH u yciaHoancHHUM Ha^v:/- 
ujTiHre Me*ny yno{«M h KOHycoM-iTyaHCOMOM / 
npoflpmHo irotJpHpoBaHHbiH nnacTWpv; 1 2] . 

HcAocraTKOM K3BecTHoro yapoftcraa ; .«bji«^ V 

CTCM TO, HO XCCTKHM K0HyC-nyaHCOH T\ptSXB&'%^-;^ 

pvacjibnoro paamcpcHHJi npoflonbHo-ro<J)pHpoBaM-.^. 
Horo nnacTwpB bmikmihch c rnaiucofi 6oKOBoft .^; 
nowpxHOCTMo. TaxoH Konyc npH paauMpcHKM 
.BnaAMH nnaawp* cooflacr o6paTHbiM ncpcni6 
MCTanna. B poynnaTe KaKaaa iu biuohh 06- 
pajyeT abokknc kcaoxkmm nnacTbipJi k kojioh- 
hc. ilpyrxM HCAOcrancoM yctpoHCTBa ^^i^^ 
BO3wmH0cri^3aknMKMBaHMB ^o"y?;J i y a ^°»S^^ 

HHUM MCwy^HX^niaMCTpaMH. ..^■SHBM 

KaiCCTBi ^MOHT^HTnOBWUlCHHC WajXCXHOCTM 

cro nyreM rcwijo-ichhji 3aK/iHHHBaHKH b pej. 
MOHTHpycMOfi kojiohhc KOHyca- nyaw»ja^ 
UcJik flocTKracrai.- tcm,:- «no b; yc^ficrec 

nonyw urraHry c ynopoM, (JxjpMHpywmyw yn- 
pyryio ronoB>cy, xcctkhm KOHyc-nyaHCOH m ; 
yciaHomicHHbiH Ha uiTaHrc Moiciy ynopoM^ai^ 



to 
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KOHycoM-nyancoHOM npononMio-ru<t>pHpoBaHHbiH 
naacrbipt, KOHyc-nyaHcon BbinonHCM c npoaoab- 

4.HWMH v K3M3DKJMH, MMCWUIHMH IlCp<MCHHMH pa- 

W^yBejiiriHBaioiiiHMai ot MeiibuteroVcHOBa- 
; i;-v. hmh ic\ pojikUJCMy, npx noH.jwciynifamciu- 

Vfei' na^nnM^HM > 11 DOIIO/I bH bl M H ; K a H 3 B K 3M H y^ •} 



b npouco: paoiJHpciiHH Bnanmi BKaKriacica 
y^acioK KOHyca, iia KoropoM yroa oGpaoyiouieM 
K3H3BOK BO^pacraer an 35-40°. BnajmHbi ruiac 
Tbipfl'S. ynp*B/iacMbie dthm yMacrKOM, i*3ko ; < ; 
$ noBopaHMBawTCJi h uou t3kmm yrnoM paspMBa- 
L : :- .cfr :-_'^-.. J::„.:l. ik (c})Kr. ,6) 



>^ : TMpa; - ; Ha;*Hr. 6 - KOHyc-nyancoH;$paope3 
: r. ycTpoiicTBo ana pcMoma o6caAHbii: ; Tpy6- co- \ 15 
aepacHT 4>opMH P yK)iuyio ynpyry»;rojioBKy^l, v * 
.okcctkhh: koHyc-nyaiicoH 2, M ; nonyio|unaHry 3. 
:":'"City^aCTCH-ycTpoMcrBO b cKBajKHHy^KlMeciy 
HapyiucHH« KOJioiniu na iiacoaio-KOMnpeccop- 
- hwx wih 6y P HnMibn xpyGax 4 bmcctc c. MCTaji 

J1HHCCKHM nnaCTbipCM 5. KOTOpbIM OJUIHM KOH' 

iiom onnpaerca na KOnyc-nyaHcoH 2/ a ™ oce - 
poro ncpeMcmciiHH BBcpx yaepacHBacTca yno- 
pOM 6, yfv^; 

;. )Kcctkhh Konyc-iiyaiicoH 2 npeacraflaaeT co- 

GOH yCCHCHHWH KOiryc (<|>HT. 6), IU, 60KOBOH 
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' O^UiCCTBJIflCTCfl 

ynpyroM "(topMHpyiomeM fobobkom^ 1.;,^%^ 
■'*>3KinepHMCHT«Ji^ 

noWeMa bGpaiyiomeH KaHaBOK^: KOHyca^nyaH-j.. /.;. 
coiia 2' '3!iawTcnbHo bjihhct Ha kmcctbo; pacuiH- • ; ; 
pemia aaacTbipa h oceBoe ycHHHe npoxoaW 
hhh KOHyca-nyaiicoiia. Yron noabCMa oGpasyw-:/ ; , 
men MeHec 35° He aaer wih aset i^nawreab- > 
Hoe yBcaMMeHwe npoxoaaoro a^Meipa. naacibi- 
pflf a yron nom>eMa oGpaiywuicn Goaee. 40 ; . : . 
aeaci k DHaweabHowy yBcnweHHw HeoGxoax- 
mwx occbwx ycaaHH ana npoxoaCKHHB KOHyca- 
nyaiicoHa h yxyauieiiHw KaMeciBa paciunpeHHa. 




awaMCTp yBeaHqHBacTCH no othoujchhw k aHa- 
Mcrpy KOHyca Ha 6-7 mm b 146 h ao 8-9 mm 
oocaaHbix rpy6ax. 3to noDBoaaet cooibctcibch- 



pw/'-"""' . » . - v.. a - . _ 

pa 5. : Yroa HaKaona o6pa3yramcH ; KawaBOK 7, 
cocTaBaawmiiH 9-12°, yBeaHMMBaeica ao 35- 
40° y 6oJibUjero ocHoaaHKa KOHyca. Pajwyc 

K3H3BOK flCpCMCHIIMH. Y MdlbUJCrO 0CH0B3HKa 

(4>hi\ 3).KOH(J)HrypauHa Koioporo noBTOpaei 
BHyipcHHHH Koirryji naacTupa, oh" paBCH|pa«H- 
ycy biuahh naaobipa, a 3aTCM v yBcnHqHBacrca. 
HanpHMcp, ana KOHyca-nyaHcoHa, npHMeHacMO- 
ro aaa ptMOHra J46 mm o6cajuftax Koaorai,^ 
paaHyc KatiaBOK y MeHbiuerb ocHOBaHRHj: (4>HrJ) 
cocTaBJiaci 11 mm. b cpcaneM cwchkm I (4>«r.4) 
16 mm, y 6oabiucro oaiOBaHHa KOHyca ; 7 
28 mm (*Hr. 5) . ^ '^'.-p 

ycraaoBKa naacrupa b KoaoHHC oGcaaHbix 
Tpy 6 ocymccTaaacrca ay km npoiarH Banna qe- 
pc3 Hero 3iccctKOP> KOHyca nyaHcoHa 2 - 4>op- 
MHpyiomcH roaoBKK 1 (4>Hr. 2). 

B.Haqaae, b 6c3onopHOM (<})Hr. 3) H nacrm- 

HO B OIIOpHOM ^ (4*W* , 4 • H 5) pCXHMC^ I«CllIH 
i _ : . . nn .^tna ' ^ aitnraainT 



. .Ho yMCHbunnb iwaMeip yapoftcTB ana pacuiMpc 
I^H^npoabauio-ro^ a K\.. 

•%T3^ T ^ no i U cmfc HaaeacHocTb hx pa6b™: npn ' 
35 paciiDipcHHH naacTwpa raaaKHM KonycoM c . /• 
. yraoM noai»CMa o6pa3ywuiCH b 9-12 , KaK 
3io npHHJUO b • npoioTHne, npoxoaHoii aHaMCTp 
cooTBCTCTBycT ajaMCTpy KOHyca- nyaacoHa. 
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OopMyna Hio6peuHH« 
YCTpOHCTBO ana p€MOHT3 oocajmbix KoaoKH. 

coacp^amcc noayw unaary c ynopoM, *o P mh- 
pywmyio ynpyryio roaoBKy. xtctK** KOHyc- 



UyiCM nvw'«^"- ~- 

7) S^San.or., ncplrH6a Mera.ma, H ~ npouo^HMMH k3h,bk 3 mh """^ ^»1o- 

Vpcno b P «L oOpa^HHC Heno.HMOB. 3axeM : yron HaKi.ona o6pa 3 yK,u ie H KanaaoK y 6on.UK>- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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